SYNOPSIS Using surface electrodes, sensory nerve action potentials (SAP) have been recorded in the proximal segment (mid-calf to lateral malleolus) and the distal segment (lateral malleolus to toe 5) of the sural nerve and in the median nerve in 79 control subjects. The values obtained for the distal segment of the sural nerve varied widely and in seven apparently normal subjects no SAP could be distinguished. In the proximal segment conduction velocities were over 40 in/s and there was no significant change with age, unlike the median nerve in which a highly significant slowing occurred with age. Comparison of the results of sural and median sensory conduction studies in 300 consecutive patients screened for sensory polyneuropathy confirms the value of sural nerve sensory studies as a routine screening test, and confirms the belief that the changes in polyneuropathy are usually more prominent in lower limb nerves. It is therefore suggested that studies of sural sensory conduction form the single most useful test in the diagnosis of sensory polyneuropathy.
The value of sensory nerve conduction studies in the diagnosis of polyneuropathy is undisputed. However, in the diagnostic setting such studies are usually carried out only in upper limb nerves although the changes in polyneuropathy commonly present clinically first or more extensively in the lower limbs. Sensory conduction in lower limb nerves has been studied by a number of authors, the most recent and most detailed being that of Behse and Buchthal (1971) , but, in general, these studies rely on needle electrodes, electronic averaging, and other technical refinements which put such studies beyond the technical capabilities of many diagnostic units and which therefore make it difficult to recommend them for use as a routine screening test.
Sensory conduction in the sural nerve may be studied without the need for complex techniques.
Such studies have been reported in normal subjects and in patients with polyneuropathy by Di Benedetto (1970 , 1972 (Preswick and Jeremy, 1964) . Parameters measured were peak to peak SAP amplitude and latency to the onset of the negative phase. Conduction 'velocity' was obtained by dividing latency by conduction distance. The orthodromic -SAP of the median nerve was recorded at the wrist ;after stimulation of the index finger with ring electrodes. To elicit the 'proximal sural SAP' bipolar surface electrodes were placed on the posterior aspect of the calf at the junction of the middle and lower thirds of the leg slightly lateral of midline. detailed in the Table. In the proximal segment of the sural nerve the antidromic SAP was usually of higher amplitude than the orthodromic SAP ( Fig. 1) and was therefore used for amplitude measurements. SAP amplitude decreased greatly with age, the differences between the age group 0-20 years and the age group 61-80 years being highly significant (P < 0 0005). There was a slight tendency for decreasing velocity with increasing age (Fig. 2) Sensory coniduction of the sural nerve in polyneuropathy A comparison of quadrants 'a' and 'd' of Figs 4-7 reveals that electrical evidence of neuropathic change is more common and more extensive in the lower limb sensory nerve. Few patients fall into quadrant 'a' with normal sural and abnormal median studies (total of nine patients), but the reverse is common such that a total of 107 patients fall into quadrant 'd'. The presence of greater abnormality in the median values than in sural values might be expected to occur in some patients because the carpal tunnel is a common site of nerve compression, but no such factor can be invoked to explain the greater frequency and severity of abnormality in the sural nerve.
In the four subjects whose values are circled in Figs 5, 6, and 7, a median SAP could not be recorded, although a sural SAP (of less than normal amplitude in three of the four) was recorded with conduction values ranging from 22 to 53 m/s. Clinically, these patients suffered from the Landry-Guillain-Barre-Strohl syndrome (two patients) and acute relapsing polyneuropathy (two cases). One of the two latter was subjected to sural nerve biopsy at a time when the sural sensory conduction values were still within normal limits. Histological findings were within normal limits.
Proximal sural conduction velocity was within normal limits in 112 patients. Of these, 21 had SAP amplitudes below acceptable levels. Many patients with conduction velocities just below the normal range had SAPs of abnormal amplitude and shape, and it is in these patients that amplitude measurements proved most useful, as confirmation of the presence of sensory abnormality.
Determinations of sensory conduction in the distal segment of the There can be little dispute that sensory conduction studies in lower limb nerves have a higher percentage yield in polyneuropathy than such studies in upper limb nerves. In view of the high number of normal median sensory velocities in patients with an abnormal sural SAP, and in view of the ease with which sural conduction may be studied, there appears to be little place for using median sensory studies as the sole criterion of sensory polyneuropathy.
The relatively slight changes with age in sural conduction velocity contrast sharply with the changes in sural SAP amplitude. A decrease in amplitude may be attributed not only to changes in skin texture with age but also to pathological changes within the nerve which are acceptable as within normal limits for age. It can be argued that with larger samples significant conduction slowing would have been demonstrable in the elderly group, but the samples were sufficiently large to demonstrate a highly significant slowing of median sensory velocity in the same patients. This suggests that either age changes are more prominent in the upper than the lower limbs, or that a factor other than age affects median nerve function but not sural nerve function. Such a factor could be minor trauma or subclinical compression of the median nerve as it passes through the carpal tunnel, and this provides a further rationale for recommending tests of sural sensory conduction in polyneuropathy.
The place of studies of distal sural sensory conduction is unclear, since the SAP cannot be readily obtained in all apparently normal controls. It is possible that the inability to record a distal sural SAP with surface electrodes may represent early changes of an as yet subclinical neuropathy, but in all probability it resulted from the difficulty in distinguishing a low amplitude SAP from noise. Thus, it cannot be maintained that absence of the distal sural SAP implies neuropathic abnormality. However, the
